UBND TP. TAM KY KY THI KHAO SAT HSG GIOI LOP 9 LAN 2
PHONG GD VA PAO TAO NAM HOQC 2023-2024
DE CHINH THUC MON THI: TOAN

Ngay 02 thang 11 nam 2023 i
Thoi gian: 120 phut(Khong tinh thoi gian giao dé)

Céu 1. (4.0 diém)
a) Tinh gia tri cua

b {30+ T+ J1Z) (4154 T - ¥12) (V- T +J13) (45 - o1 - o3
3fab (202432 - 20233p)

J2ab

Q =
b) Cho céc s6 thuc ¢ >0.6>0 65 man V2ab =a- 4b iy

Cau 2. (4.0 diém)
a) Giai phuong trinh: V= 7 ++9- x =3x" - 48x +194

, , -1 , cp=mixe mt 42
b) Trong mat phang toa do Oxy , cho diém B(-1:2) va duong thang (d' )y =mix-m’ 42 va

(rf:):_l' = T x+2 ) , ) . () .
m” +1 (™ 1a tham sb thuc khac 0). Goi 4 14 giao diém cua =~ '7 va = 2”; hai diém
C.D 13n luot 13 hinh chiéu vudng goc ctia B va 4 1én truc hoanh. Tim tat ca cac gia tri cia 7 dé
15

dién tich 4BCD pang 2 .

CAu 3. (4.0diém)

a) Mot s0 nguyén t0 lién ti€p cadch nhau 2 don vi dugc goi 1a “cdp s0 nguyén to sinh doi”. Chung
minh rang mot cip s6 gdm hai sé nguyén t6 16n hon 5 sinh d6i bat ki déu c6 dang (©m-1,0m +1)
voi ™M 1a s6 nguyén duong.

b

|a

b) Cho hai s6 nguyén duong %" sao cho 13 sé nguyén. Chirng minh rang ) Zb‘ 13 sb chinh

phuong.

(o;r) . (O%R") ..
va

Cau 4. (5.0 diém) Cho hai dudng tron tiép xtic ngoai tai 4 sao cho R>R' Vg

day cta duong 4M cia duong tron ©) va day 4N cia duong tron 0 sao cho tam giac AMN

vuong tai 4. Goi BC 1a mot tiép tuyén chung ngoai cua hai dudng tron ) va ©)

BE(G).CE(G').

trong do

a) Chimg minh rang OM//O'N

MN,BC

b) Chiing minh rang ba duong thang a 00’ dong quy.

¢) Xac dinh vi tri cac didm M va N dé tir giac MNO'O ¢4 dién tich 16n nhat va tim dién tich 16n
nhat do.

Ciu 5. (3 diém)

Cho a:b,¢ 13 cac 56 thuc khong 4m, khong c6 hai s6 nao cing bang 0. Chimg minh rang:

ﬂ\!ﬂ: +3be N h\!’h: +3ca N I:'JI'_": +3ah

h+c c+a a+h

=a+b+c




Dau dang thirc xay ra khi nao?

HUONG DAN CHAM VA DAP AN

CAU | NOI DUNG | PIEM

Cau 1. (4.0 diém)
a) Tinh gia tri cia

P =(J10 + V1T + 12) (V10 + V1T - J12) (10 - VIT +12) (/10 - V11 - Vi2)
_5’5(2:}24#5-2023#3)

o
b) Cho cac sb thuc ¢ > 00> 0 thoa man ¥2ab =a- 4b Ty V2ab

a) (1,5 diém)

P=[(~.ﬁ+d’ﬁ)2- (Vi2)
Ta co:

=(9+ 2410 IT)(9- 210 IT)
=92 (2410 /11 81- 440 =- 359

-

(5= 3T - (42)

b) (2,4 diém)
Ta co: N2ab =a- 4b = 2ab +2b=a- 2b
= 25 (Va +428) =(Ja - ¥25)(a +25)
vi@>0,6>0 .. Ja+\2b >0
suyra ¥2b =va - 2b = Ja =242b = a =8b
Thay @ =8b vao biéu thirc € ta dugc
o :JST (2024385 - 2023¢/b) ~ 2p (404545 - 202335
Jioy? - 4b
C23p 202536 2 2025h 2025

4b 4b 2

Ciu 2. (4.0 diém)
a) Giai phuong trinh: YX- 7 +4f0- x =3x7- 4834194

5 , -1 - Ty = e 7
b) Trong mat phang toa do Oxy , cho diem B(-1:2) va duong thang (d):y =m'x-m’ +2 va

(d,):y=—2 x+2 @), ()

m” +1 (™ 1a tham s thuc khac 0). Goi 4 1a giao diém cua va = 27; hai

diém C.D 13n luot 14 hinh chiéu vudng goc ciia B va 4 1én truc hoanh. Tim tit ca cac gia tri
15

ctia 7 dé dién tich 4BCD bang 2 .

a) (2,0 diém)
Diéu kién: ,7 =X =9
Ap dung bat dang thirc AM-GM ta c6:




o740 5 = JG- D 1+,J0- )1 L :’:)” W& :)” =2

(Panh gia dung ¢ mdi can thirc duoc 0,5 diém)
(x- 7=l
{ = x =8

Déu " =" xay ra khi va chi khi (° % =

2 _ . 1 — L ) " :,'}
Mit khéc, ta co: 3x% - 48 +194 =3(x- 8) +2 =2

DAu " =" xdy ra khi va chi khi (-8 =0 x=8

Viay phuong trinh dé cho c6 nghiém duy nhat ¥ =8

Néu Ve trai cua phuong trinh, thi sinh danh gia bang BDT Cauchy-Schwarz
thi van cho diém tuong ty nhu trén.

V=7 430 = JO+DG- 749+ 1) =2
DAu " =" xdy ra khi va chi khi V¥ 7 =\9- x = x =8

b) (2,0 diém)

e (d) (d)
Phuong trinh hoanh d¢ giao diémctia ~'” va =2
m’ , . ,
x+2=mx-m +2= x=m +|

m +1
Al +1m* +2)
Suy ra
Vi C.D lan luot 14 hinh chiéu cua B va 4 1én truc hoanh nén ta c6
BC =2, AD =m" +2,CD =m" +2

S sen Z,I}— -CD (BC + AD)ZL—(HI: +2)(2+m7 +2)

AGCH

=%(m: +2)(m* +4) :I;(m" +6m+8)

15 1y & . 15 R .
S oo =—— = —(m + Om~ +S) =— = m +om -7 =0
AL 3 ) )

Giai phuong trinh trung phuong nay, tim dugc 7 — +

Cau 3. (4.0diém) , , )
a) Mot s0 nguyén to lién ti€p cach nhau 2 don vi dugc goi la “cap s6 nguyén to sinh doi”. Chung

. M A - A A o K A K1, . ey K © AN , -1, +
minh rang mot cap so gém hai s0 nguyén to 16n hon 5 sinh déi bat ki déu cé dang (©m-1,6m+1)

vol M 1a s6 nguyén duong.

b) Cho hai s6 nguyén duong @b a0 cho 14 56 nguyén. Chimg minh rang la i ij 1a s6 chinh
phuong.
a) (2,0 diém)
Gia su (P.P+2) 1a mot cap s6 nguyén to sinh doi voi P >3,
4 L 7
*Néu P o dang 6m+1 (ygi mezZ ) thi p+2=3Qm+1) 13 hgp s6. Nén mau
thuan.

*Néu P ¢o dang om -1 (ygi mezZ ) thi p+2 —6m+1
Vay ta hoan thanh chung minh.

b) (2,0 diém)
a’ - 4b+1
(a-26)(26-1)

Do cho la s nguyén nén a’ - 4b+l chia hét cho




=7 ThH - N 7
(a- 26)2b I),tt’rc la ton tai sO nguyén k sao cho
a - 4b+1=k(a-26)(2b-1)

Dang thirc nay twong duong véi
a - 4b° +4b° - 4b+1 =k (a- 26 )(2b- 1)
= @b-1) =(a- 26)[k(2b- 1)- (a+2b)|

Dit (- 26.5CB-1)- (a+28)) =d vi: 4

(a-2b)d (a-2b)d
[£(2b-1)- (a+2b)] id = {(a+2b)id =
(26-1):d (2b-1)id
, (@b-1id

4dd
[(Eh— 1)id

D va 2b-1|3s51enen 9 lé.
'[:Lﬁia’ '[%5{?'

(b-1):d " |@b-2)d 29
Mit khac © 7 S nén 4 =1

Vay a° Zb‘ 14 s6 chinh phuong.

(0:R) va (3R tiép xtic ngodi tai 4 sao cho R>R",

(@D

Céu 4. (5.0 diém) Cho hai dudng tron

sao cho tam giac
), ()
va

V& day cua duong AM cua duong tron ) va day AN coa duong tron

AMN vuéng tai 4. Goi BC 1a mét tiép tuyén chung ngoai cua hai dudng tron

. Be(o),ce(o")
trong do .

a) Chtng minh rang OM IO'N |

MN,BC

b) Chiing minh rang ba duong thang va 00" ddng quy.

¢) Xéc dinh vi tri cac diém M va N dé ti gisc MNO'O ¢4 dién tich 16n nhat va tim dién tich
16n nhét do.

a) (1,5 diém)
Ta co: B‘ =180"- Eg' (do AOAM can tai 0).

B =2, =2(90°- 4 ) =180°- 2%

' , U =00
(do AO'AN cantai O' va 'q' +4, =90 )

Dods B =0 hay OM//O' N

b) (1,5 diém)




PO' _O'N _R'
Goi P 1a giao diém coa MN v3 00" Tacs: PO OM R
Goi P' 1a giao diém cua BC 3 00,
P'O'_0'C _R'
Vi OB//O'C pen P'O OB R
PO _P'O’
Suyra PO P'O Dods P =P,

5 [ (N
Vay ba duong thang MN,BC va 00 dong quy.

¢) (1,5 diém)
Goi H 14 hinh chiéu cua O' tren OM

S _(om +0'N)-0'H

Do MNO'O 13 hinh thang nén 2
1 1 + |:
g_R*R . _R+R' _(r+R)
2 2 2 (do OO'=R+R"y
(R+RY

Vay tir giske MNO'O ¢ dign tich 16n nhatla 2 khi va chi khi
H =0 = OM LOO,0'N L0OO'

Cau 5. (3 diém)

Cho a,b,c 13 cac sb thue khong am, khong c6 hai s6 nao cing bang 0. Ching minh ring:

mfaz +3hc . E:r\a"'rﬁr2 +3ca . c-.u"cz +3ab

h+¢ c+a a+h

za+h+c

Dau dang thie xdy ra khi nao?

Ap dung BBT AM-GM ta cé:

aJa® +3bc B ala® +3bc) . 2a(a’ +3bc) _2a’ +6abc

bte _,j(mcf (& +3bc) (b+c) +(a? +36c)  S+5be

Trong d6 5 —a” +h" 4+

2a’ +6abc }‘-’*‘3 +abc- a(h’ +c*)

a =
Suy ra S +5bc S+5bc

Ta s& chitng minh BDT 4X + BY +CZ =0 trong d6

A= B = .
5+ 5he S+ 5ca S +5ah

X =a’ +abc- ﬂ(h: +C:),}’ =b" + abc - b(f: +ﬂ:)

b

Z =c" +abe- E‘(ﬂ: +|'5:)

Khong mat tinh tdng quat, gia st @ =b =c¢ Khido 4 =8 =C,




X =ala®- p*)+ac(h- ¢) =0 Z =c(c? - B )+ ac(b- a) <0
X+v+Z=ala-b)a-c)+b(b- a)b- c)+elc- alc- b)

=cla- c)+(a- b)[ala-c)- b(b-c)] 20

(Néu c6 thi sinh nao ghi “ap dung BDT Schur” ta ¢6: X+V+Z 20 my
khong chung minh dong nay van cho du 0,5 diém)

, AX+BY +CZ =2BX+BY+BZ =B(X +Y+Z)=0
Ta co:

DAu déng thirc xay ra khi va chi khi @ =0 =¢ hoge @ =0-b =¢,
b =0,c =a:c =0,a =b

(néu thi sinh chi ghi ding mét phan nao dé trong muc nay thi cho 0,25 diém)

Hét

7

- Cac cach l1am khac néu diung van cho diém toi da, diem thanh phan giam khao tuw phan chia

trén co s&' tham khao diém thanh phin caa dap an.
- Cac truomg hop khac to cham thong nhat phwong an cham.

=N

UBND TP. TAM K¥ KV KHAO SAT HOC SINH GIOI LOP 0 LAN 2
FPHONG GIAD DUC VA DAD TAOQ NAM HOHD 2023 - 2004
MOM TOAN
T chinh thite Mghy 02 thing 11 nim 2023

Thii gian 120 phit]khdng kf thit glan phat 4 )
Chn 1. (§.0 didm]

8} Tinh gid tri cia P = {70+ vI1 + T2} (vI0+ /1T — /T3) (10 = T1 +/T2) (/10 - 11 - VTI).

. m(mzaw-mmj
b Chn:ins&thucmb-ﬂ,ﬁ‘.atllh-!amin'.-"E=ﬂ—4b-'nl'lhl'?=T--

Chu 2, ({0 difm)

&) Giii phudng trigh: T = 7 4+ 0 — 2 = 357 — 48z + 14,

b) Trong mit phiing toa 46 Goy, che difm B({—1;2) vk bal dwing thing (d] : g = mlz —m' + 2
()i g = ;;‘_:_l#+2 {m: b tham s thuc khiic 0), Gei A b giao ddm cia (d,) v (do); hai difm &0
1dn Loyt [ Binh chibo watng géc cia & wh 4 B0 trge hoaoh, Tim the ch obe gid tr] claom 88 dlze tich
ABCD bhng —-.

Ciu 3. (.0 difm)

&) Mot cip sé npaytin 6 lise iy cbeh aha 2 don vi duge gol 15 “clip &5 nguvin td sinh J87". Ching
mm_'hrl_u,gmt.capnﬁﬂun h.u.i.n&u.gu}ﬂ!n'b!"lh‘ln hom b sinh gk bt kjd.iuu{ldaug I:E'rra—l.ﬁ'r.-|+l}
vdi m & s nguyda dueng.

- TN

B} Cho bai sd nguyen duvng a,b saa cha n'“_ lh;fbﬂrjjl] It 58 nguyén. Chimg minh rhng ja — 5] & s
chinh phacng.

Ciu 4. (5.0 #ém) Cho hai dufing trin (£; &) v (0 7' tilp xie apokd tai A sao cho 7 > 7. VE day

AM ciia dubag trda (O va diy AN cia dubng tron () s80 cho tam gide AMN voing ted A. Gol BO

la mOt tiép tayln chung ngodi chs hal dvdng won (O] v (0] wong 48 B € (0),C = ().

a) Ching minh ding OM || O'N.

b) Chitng minh riing ba dudeg thing MN, BC i OO diing quy.

) Xac dinh v tei cae didm M vh N 3 o gée MNCAO o6 dign tich 1on nhfit v tim dign tch lin nbit

Chu &. (3.0 difm)
Cha a,b, e |3 et sl thie khong Am, khing o hai 55 nao cing bling 0. Chigng mink ring

ay/nd + 3bc 5 b 'I-E i e & dab

b+e £+ a a+h
D ding thite iy ra khi nio 7

a4+b+e

===Hit===
Lwy gf: Thi sinh khing duge phép gif dung thi B Gigm thi khong duge gdi ¥ gl thém.
58 b danb e



LBMD THANH PHO TAM K KHAD SAT HOC SINH GIOT AP #-LAM 2

PHOMNG GIAD DIC WA BAD TAD =
e Mgy 03 thing ] nim 2023
nifin: TOAN

HUGNG DAN CHAM

n) (1.5 d‘!}

Tach

<[ (vi5 1) (i) ] (via ) - (]| P
=(9+2410411){9- 24011 0.5
=9‘—[24T5.Jﬁ}:-31-4w-—359. | s
b) (2.5 diiem)
1 |Tach
a J2ab =a—ab & Ik + Th=g- 25 0.5

eoBB(Va + {35 =(a —BB)[Va + V2

Vi o= 0,050 min @ 42050, [
MEJE=J;‘\'E':'J;=ZE¢311_=$&. 0.8
Thay & = 8 vio bk thire (F ta doge
Yap (2024485 - 20348) 245 (40484fb - 20234 ) s
@ Jiex X a
23p' 20259 _ 120256 _ 2025 i
= Al T FaiT
)y (2.0 didwi)
_Ej_k.;g Ters® 0.25
p dyng it dng thire AM-GM t2 b
P R e BN N (P N R P T}” Lk *]'H -l
WI‘ [@iﬂhﬁﬁgg&mﬂ:ﬁn%!ﬂgﬂ.!ﬂ&]
D =" iy ra ke ik chl chi {;'T}az:a. 0.15
Frits |
[ Mgt kbic, ta o6 3v° — 4B + 194 =3z —Ef +222 035 |

1 f Flirimg 0 chbm miin Tadn — Thl Khao st HSG bp 9 lhn 2 nim hye 2023-2024

D =" xay ra khi v chi khi (x-8)' =0 = x= H

trinh d& cho cd nghigém duy rhdt x= 0.25
E%mmwﬁm thi sink dﬂnkpfbﬂng&ﬁ.ﬁmmm
Canchy-Schwarz thi win cho diém twong fw nhi trén,

Ji=T 40—z = 1+ )(x-T+9-x) =1
Diiu “="" x&y ra khi va chi khi Vr=7=40-x ==k,

b) (2.0 didm)

Phuong trinh hoanh & giao diém cia (d,) ik (d)) 1a
1 0.5

m i+2=mix—-m'+ e x=m'+1.

:rn'+1

Suyra A{m® +Lm* +2).
Wi C,D lin lirgt 13 hinh chiéu cia B vi 4 |8n truc hodnh nén ta cb
BC=2AD=m'+2,CD=m"+2. 0.5

e =l2.CD.(EC+ A =]E{m' +202+m" +2)

0.5
-%{m'+1}(m;+4}=l{m*+ﬁm’+3}.

Saw= 5 @ (' 16w’ 18§)= > s m' 670, B

Gidi phwong trinh tring phuong my.ﬁmduw m=z=l.

a) (2.0 didm)

Gid sit (p, p+2) 18 mit cip 56 nguyén o sinh $5i vii p>5.
o Néu p cbdang 6m+1 (viéi meZ ) thi p+2=3(2m+1) lahopsd. | 10

14 dify méy thufn,
- Ng p oo dang 6m—1 (vii meZ') thl p+2=6m+1,

Viiy ta hodn thanh chimg minh, Lo
3 %) (2.0 didm)
g:'-! g —4b+1 3 S
Dunhumlésﬂnguﬂnninu —db+1 chin hét cho i

(2 —2b)Y2b—1), tire 14 tn tyi 56 nguyén k so cho
a’ —db+1=k(a—2b)Y2b=1)

Ding thire nay twong duwong voi
a' —4b + 45" —4b+ | =k{a-2b)(2b-1) 05

e (2h=1) = (a = 2B)[k(2b ~1) - (a + 2b)] |




it (a-2b,k(2b 1)~ (a+2b)) =4 . Khi db

l{a 2h)d {[a ib)id {-ww ik
[R(25=1)= (2 +25)]d = i (a+2h)id =
(2b—T)id
(26-1)d (2b-1)id
Do (2b-13d va 2b—1 1d 56 |2 nén o 1€,
abid abid :
] d=1. L5
gkl {(zbul}id = {Hb g
Viiy |a= 28| 1 b chinh phuong.
VE hinh dang 0&n cu o) dege 1.5 didm
0.5
1.5 diém |
:‘]:l[cﬁ ) s
G, =180° —24_(do tam gise OAM ciin tai ©),
?.ﬂﬁ:zm‘*—ﬁ;:m"—ﬂ {do tam gidc O'AN can tgi O v i
A+4,=90".
Dodb O, =0 hay OM ION. 45
h;{fs.ﬁéml
Gipi P 12 gino difm clia MN vi 00" Tacb
PO _ON R 0.5
PO OM R
Goi P 14 giao difm cia BC va 00",
Vi QBN O'C nén
Po_oc_ K 0.5
Fo 0B _R
PO PO
S‘I.l}'!’-ﬂ. E-E . Do &6 P—P. 0.5
Viy ba duimg thing MN, BC va 00 ding quy.
c) (1.5 didm)
Goi M 14 hinh chiéu ciia @ trén OM .
mwcﬂlammanguﬁusnw_ 0.5
R+R' R+R . (R+RV
.G = I= 2,
§="5—OH$——00'="——= (do 00'=R+R). 05
Viy tir gifc MNO'O o6 dign tich lén nhdt 1a (B3 RD 1"” Khi vé chi khi i
H=0e0M LOOON Log .
Ap dyng bit ding thircc AM - GM @ ch
aJﬂ’-l-Sb:m afa’ +3be) 2a(a’ +3bc)  _ 1a’ +6abe
b+e JB+ef(a +3bc) (bre) +(a’ +3be)  §+5ke A5
trong dd §=a’ +&" +¢".
2a' +6abe a’+abr—a{b‘+c’}
5 —az
SSRGS e I
Ta 5 chimg minh bit ding thizc
AX +BY+CZ=20
trong &
e gy g B eis el 0.5
5+ 5be 5+ 5ca 5+ 5ab
X =a +abe—a(b® +c")L ¥ =8 +abe -b{e* +a"),Z =" + abe—cla® +b")
Ehdng mét tinh tong quit, gid sk gz bz c. Khi d6
AzBzC; X=ala' -b)+aclb-c)20; Z=c(c’ ~ ) +aclb-a)=0. | 05
Xa+¥Y+Zmala—Mia—c)+Mb-alib—c)+cle—alic=5)
=c{a—cib—ch+(a=bfala-c)=bb-c)]=20.
(Véu cd thi sink nio ghi “dp dung bilt ding thirc Schur” ta e6 o
X +¥+.2 20" mi khing chimg mink dong nay vin cho di 0.5 dién).
Tach AX +BY +CZ = BY +BY + BZ=B(X + ¥+ Z) = 0. 05
Diu ding thive xdy ra khi va chi khi
ash=chofic a=0b=c; b=Oc=a; c=0a=h. 0.5

(Méu ahi sinch chi ghi ding mft phin ndo 8 trong s ndy th cho 8.25 dids).




